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| Introduction
Overeducation occurs if a person attained a higher level of education than is required to perform his or her current job. Vertically inadequate job matches are economically relevant since they entail various shortcomings on the macro and on the micro level. On the macro level, they reflect untapped resources. Via the inadequate use of human capital and productivity-related skill bottlenecks they reduce GDP growth (Manacorda and Petrongolo 1998) and hinder a country's long-term growth prospects (Sianesi and van Reenen 2003) . For societies as a whole, skill mismatch implies a potential waste and misallocation of public funds, particularly those spent on education and training (European Commission 2012) . Demographic change further strengthens the necessity for an efficient allocation of scarce resources. In Germany, the replacement need of German academics will increase markedly due to the retirement of baby-boom generations after 2020 (Helmrich et al. 2012 ). The situation is aggravated by newly generated needs by means of the ongoing economic and occupational change. With younger cohorts being too small to cover the overall need conditional on demographic and structural development, the skill gap is foreseeable (Bundesagentur für Arbeit 2012). Thus, it will become more and more important to have an eye to the full exploitation of resources in terms of a productive use of acquired qualifications in proper job matches. Overeducation is adverse to this aim.
On the micro level, overeducation may be linked to de-motivation of workers that shows up in a higher level of absenteeism and turnover of the workforce (Tsang and Levin 1985 , Sicherman 1991 , Sloane et al. 1999 . These adverse outcomes counteract potential positive spill-over effects of excess knowledge in the workplace (Battu et al. 2003) and even then, earnings disadvantages point to the opportunity costs of overeducation compared to correctly matched individuals. Overeducated workers regularly earn more than their correctly matched job colleagues but less than correctly matched workers with similar education (e.g. Daly et al. 2000 , Bauer 2002 , Boll and Leppin 2014a . 2 Furthermore, the overeducated are typically found to be less satisfied with their jobs relative to both their job colleagues and correctly matched workers of the same educational level (Tsang et al. 1991 , Battu et al. 2000 , Verhaest and Omey 2006 , Korpi and Tåhlin 2009 . According to our own findings for Germany, required education is positively associated to job satisfaction at the 1%-level of significance for both genders and regions, whereas overeducation is negatively correlated with job satisfaction for women (Boll and Leppin 2014a) . As for women, our results correspond to those of Korpi and Tåhlin (2009) . To sum up, the status quo of research suggests that overeducation entails considerable disadvantages on the micro and the macro level. In order to address such mismatches in future we investigate the driving factors.
Various theoretical frameworks deal with the phenomenon of overeducation and its earnings consequences (for an overview see i. a. Büchel 2001) . Search theories (Stigler 1961 , Mortensen 1987 postulate that overeducation may temporarily arise due to labor market frictions in the context of incomplete information. Search costs hinder proper matches only in the short term, but as long as the mismatch subsists it goes along with diminished returns to education. Career mobility theory (Sicherman 1991 , AlbaRamirez 1993 , Robst 1995 as well considers overeducation to be of limited duration, even though differently motivated. According to this theory, overeducation in the early career stage and associated earnings losses are individually rational from a life course perspective since the mismatch spell entails outstanding upward income mobility later in the career (see e. g. Dekker et al. 2002 for confirming results in internal labor markets). Furthermore, overeducation may arise in the context of labor market distortions. Job competition theory (Thurow 1975) predicts that an excess supply of graduates on the labor market causes persisting overeducation of graduates whereas lower educated persons become unemployed. The privileging of graduates has its origins in lower training costs for employers.
Human capital theory (Shultz 1963 , Becker 1964 , Ben-Porath 1967 , in its earnings aspects commonly specified in a Mincerian wage equation (Mincer 1974) , postulates that wages are exclusively determined by supplied human capital. The latter comprises schooling investment as well as job-specific skills derived from training-on-the-job. The focus on attained education grounds on Say's theorem that postulates that each unit of supplied human capital generates its own market demand and is therefore equally remunerated. However, beyond the restrictive assumption of labor demand being perfectly flexible, the supply sided identity of attained education and an individual's productive capacity has also to be questioned. If a person uses his excess education to compensate for deficient human capital in other respects to perform the job, he is less productive than his properly matched colleagues with the same amount of education (Korpi and Tåhlin 2009 name this the "human capital compensation hypothesis" 3 ). In this case, educational mismatch is not due to labor market imperfections but points to hidden abilities. Returns from overeducation are underestimated in this case. Unobserved heterogeneity not in abilities but in preferences is the issue of Frank's theory of differential overeducation (Frank 1978) . According to this theory, job mismatch is regarded as an outcome of union decisions of couples. Women may prioritize the optimization of the male partners' job match due to men's higher earnings capacities and/or traditional gender roles. Hence, female partners willingly refrain from exploiting their earnings capacity. In this case, female partners behave like 'tied movers' and 'tied stayers' on the labor market (Mincer 1978) . Without being the fault of the educational system in this case, returns to overeducation are likewise downward biased. Frank postulates that this behavior is the more likely if partners are married.
International empirical evidence widely confirms the need for a thorough specification of the underlying model. As many studies suggest, results on overeducation prevalence and its earnings consequences heavily depend on the applied model specification, particularly with regard to unobserved heterogeneity (e. g. Allen and Van der Velden 2001 , Bauer 2002 , McGuinness and Bennett 2007 , Korpi and Tåhlin 2009 , Leuven and Oosterbeek 2011 , Blázquez Cuesta and Budría 2011 , Andersson Joona et al. 2012 , Mavromaras et al. 2012 . Furthermore, results differ due to heterogeneous metavariables like i. a. structure and dynamics of labour markets, business cycle, tradeunion density and academic funding systems (Davia et al. 2010 , European Commission 2012 : 374, Verhaest and van der Velden 2013 . 4 In the international context, country clusters of high-mismatch (comprising countries of the Southern Mediterranean basin), low-mismatch (Eastern and Central Europe) and medium-mismatch (mostly Western and Northern EU member states) arise (European Commission 2012) . The composition of the sample also matters. Graduates are typically found to be more affected by vertical mismatch of qualifications than medium educated individuals. In 2009, about 30 % of tertiary education graduates in the EU (ISCED 5A, 6) are found to have been overeducated, whereas this held true only for roughly 12 % of individuals with upper and post-secondary education (medium education; ISCED 3-4, 5B). Furthermore, overeducation frequency varies with the type of graduates and of universities (Davia et al. 2010) and is overall lower if the self-employed are included (Blázquez Cuesta and Budría 2011).
Last but not least, results vary considerably with the chosen operationalization of the target variable (Groot and Maassen van den Brink 2000 , Mendes de Oliveira et al. 2000 , Bauer 2002 , Chiswick and Miller 2009 , Nielsen 2011 . For Germany, a vast majority of empirical studies relies on the Socio-Economic Panel (SOEP; see Wagner et al. 2007) . As 3 Korpi and Tåhlin (2009:184) .
4 Davia et al. (2010) conclude from a multinational analysis that an excess supply of graduates raises the risk of being overeducated whereas higher education fees lower it.
respondents report individually assessed job requirements the construction of the variable "self-assessed overeducation" is quite easily done. Moreover, since a survey person's knowledge is closest to his or her individual job requirements, the measure is the first best choice from a theoretic point of view. Thus, the method is appealing and widely used (Duncan and Hoffman 1981 , Sicherman 1991 , Büchel 1996 , Vahey 2000 , McGuinness and Bennett 2007 , Rukwid 2012 . However, empirical evidence suggests that self-assessed overeducation is subject to other job features like occupational status and particularly income (Dolton and Vignoles 2000) . Survey persons may be inclined to exaggerate educational requirements of their job for various reasons (Borghans and de Grip 2000) . Furthermore, the measure exhibits a considerable gender bias (Leuven and Oosterbeek 2011) . Also the realized matches (RM) framework as a further common measurement has its virtues and drawbacks. This method more closely refers to markets by setting the prevailing educational standard in the job surroundings of a person as a benchmark for required education. The method has been established by Kiker et al. (1997) referring to the mode and by Verdugo and Verdugo (1989) referring to the mean value. The main challenge of this concept is to continuously adjust the standard to changes in educational requirements. The metric standard in years of education allows a rather fine-grained measure of mismatch. However, results are sensitive to arbitrarily set standard deviations what requires thorough robustness checks.
The majority of studies for Germany report a higher prevalence among women than men (e. g. Büchel 1996 , Daly et al. 2000 , Büchel 2001 , Szillik 1996 for West Germany, Rukwid 2012). Likewise the study by Plicht et al. (1994) relying on German microcensus data and applying a more objective specification report a higher prevalence of overeducation among female than male graduates. This comes as no surprise as i. e. women's human capital is regarded as being more exposed to depreciation during time out of the labour market. 30-40% of German women who had withdrawn from the workforce for a minimum of three years were formally overeducated in the job they took up at the time of re-entry (Diener et al. 2013) . Furthermore, women more often than men cope with restricted labour market options in the context of family tasks. With SOEP data, Büchel and Battu (2002) find partial support for Frank's theory of 'tied movers' and 'tied stayers'. However, highlighting once more the strong responsiveness of results to the chosen methodological framework, probit regressions relying on Labour Force Survey data [2003] [2004] [2005] [2006] [2007] [2008] show that males face a higher RM overducation risk than females in EU-25. Moreover, the risk markedly decreases with age and also firm size and industries turn out to be important (European Commission 2012). Further evidence suggests that migrants born and educated abroad are more frequently hit by overeducation than immigrants educated in the host country (Cedefop 2011b).
However, political inferences as to e.g. gender mainstreaming are not easily to be drawn. If one accounts for the fact that overqualification might mask unmeasured in-dividual traits as hidden disabilities or preferences for specific job amenities, attention has to be paid (a) to the underlying model specification dealing with measurement error and omitted variable bias. Moreover, (b) the estimation procedure should account for the fact that the German labour market is segmented with respect to gender, education and region. We suggest that beyond shift effects, the named characteristics conceal sizable interaction effects with other covariates. Furthermore, (c) we hypothesize that further workplace, household and even parents' home related factors might impact on the risk of overeducation. Last but not least, (d) the vast empirical evidence of high state dependency has to be taken into account (Mavromaras et al. 2012, Mavromaras and McGuiness 2012) .
Thus, the aim of this paper is to identify the drivers of overeducation for different subgroups, model specifications and specifications of the target variable. We intend to make full use of the rich SOEP dataset to be able to distinguish employment biography effects from workplace features, household context, parents' home, and migration background. We aim at isolating core drivers of overeducation in a methodological setting that copes with unobserved heterogeneity, measurement error and state dependence. Our findings indicate that overeducation is mainly state dependent. Moreover, biography and workplace related covariates affect the risk of overeducation more significantly than characteristics of the household context and parents' home. An employer change seldom proves to be a suitable exit strategy. Instead, the situation markedly improves with more years in employment whereas scarring effects of past unemployment show up in an increased risk of mismatch across models, regions, education groups and genders. For graduates, a dual qualification does not show up as a valid insurance against job mismatch, Our results contradict search theory and job mobility theory. Finally, results heavily depend on the used operationalization of the target variable. We conclude that focussing on continuous employment and circumventing unintentional withdrawals from the current job is at the core of political strategies combatting overeducation. Moreover, institutional impediments that restrain job match quality for certain groups (migrants, mothers) have to be tackled.
The outline of the paper is the following: In Section 2, the data and variables are presented. Section 3 depicts the models, Section 4 reports and discusses the results and Section 5 concludes.
| Data
We use data from the German Socio-economic Panel (SOEP) to identify possible determinants of overeducation. The SOEP is a yearly repeated representative panel of households and persons living in Germany that started 1984. The SOEP covers a broad range of questions addressing socio-economic status and further topics like health or life satisfaction (Wagner et al. 2007 ). We use data for the waves 1984-2011. The sample is restricted to respondents aged 20 to 55. Persons in education, retirement, civil or military service as well as self-employed persons and women and men with a low educational level (ISCED groups 0-2) are excluded. Information from the latter is solely used to generate the educational benchmark required for the statistical measure of overeducation. We subdivide our sample in subsamples of men and women, East and West Germans and medium and highly educated persons, respectively. West and East Germany (the latter including Berlin) relates to the current residence of the person. Medium educated persons have completed upper secondary or post-secondary education , 5B), and the highly educated have completed tertiary education (ISCED 5A, 6). 5 We refer to overeducation as a vertical inadequacy (overschooling). 6 As has been shown in the empirical literature review, both magnitude and pattern of overeducation heavily depend on the used specification of the target variable. To highlight this point, we use three specifications, firstly the realized matches approach (henceforth named "RM overeducation"), secondly the individual self-assessment, and thirdly we control for twofold overeducation referring to observations that are characterized by RM and self-assessed overeducation simultaneously. We code a person as being overeducated by self-assessment if she reports a lower category of required education than she exposes of. From the phrasing of the corresponding question we conclude that it refers to the vertical dimension of required education. 7 As to the realized matches (RM) framework, we follow the specification established by Verdugo and Verdugo (1989) , relying on the arithmetic mean of attained education in years that is to be found in the occupational benchmark group of a person. The occupational affiliation is validated by occupational status information and updated on a regular basis to capture upgrading educational requirements over time. 8 , 9 According to our specification, over (under) education is defined as a positive (negative) deviation by more than 1.0 standard devi-5 Graduate education comprises of six degrees, thereof those with a lower amount of years of education are rather dominated by women whereas men have a lead over women in the more prestigious degrees with more years of education. 57.2 % of male but only 47.9 % of female academics graduated from a university or a technical university, respectively. By contrast, only 6.1 % (7.5 %) of male graduates completed an East German professional (technical) college whereas this applies to 19.9 % of female graduates. In the medium education category, years of education are more equally distributed across genders. . . .
6 By contrast, overskilling may be interpreted as horizontal inadequacy in terms of a partial non-use of attained occupational skills in the actual job (Quintini 2011).
7 The question that is asked SOEP survey persons reads" What type of education or training is usually necessary for this type of work?" The given options change from 1998 to 1999. Before 1999, options differentiated four types of "No particular education or training necessary". Afterwards, a distinction between "Fachhochschule" and "university or other institution of higher education" has been introduced. For the sake of consistency, we differentiate between the three categories "without completed vocational education", "with completed vocational education", and "with completed higher education". 8 In detail, we exploit 28 occupational groups provided by 2-digit international standard classification of occupations (ISCO) and 11 occupational statuses stored in the SOEP data set. The yielded job/status combinations (job cells) are kept if they contain at least 10 observations. The computation of the average education in a distinct job cell is repeated in four years-time intervals to account for an educational upgrading of occupations. The time intervals are 1984-1987, 1988-1991, 1992-1995, 1996-1999, 2000-2003, 2004-2007, 2008-2011. ations from the mean value. Persons whose attained education is within this threshold are coded as correctly matched. Figure 1 depicts the trend of overeducation by measurement method for East and West German women and men in the time span 1992-2011 and 1984-2011, respectively. 10 The dashed line represents the share of self-assessed overeducated persons on the employed, the solid line depicts the corresponding share of those being overeducated according to the RM framework. The shaded area displays the percentage of twofold overeducated individuals. Five results become apparent. Firstly, the importance of selfassessed overeducation by far exceeds the level of RM overeducation among individuals with medium education. The same holds true for East German female graduates, whereas the opposite applies to West German graduates and East German male graduates. As to the higher prevalence of statistical overeducation for graduates our findings are in line with previous studies (even though East German females are a noteworthy exception). However, we do not support the finding from Groot and van den Brink (2000) who claimed an overall higher magnitude of subjective overeducation. Instead, our findings hint to the fact that the magnitude differs by levels of attained education. Secondly, self-assessed overeducation decreases over time among the medium educated whereas its relevance remains stable or even increases among graduates. The increase of subjective overeducation among West German male graduates has been confirmed in a study by Rukwid (2012) . In a couple of years after reunification, self-assessed overeducation has been more important in the Eastern than in the Western part of Germany. Henceforth the East German figures approached the West German ones.
Thirdly, the prevalence of RM overeducation persists at a low level among the medium educated but floats at a rather high level among the highly educated. In a more detailed view, the period from 2003 to 2008 was shaped by an overall improvement of job match quality on the graduate labour market. Simultaneously, graduates' unemployment rate markedly decreased (IAB 2013). Apparently, due to a dynamic and prosperous economy and an increased demand for highly skilled workers the labour market was able to absorb the additional supply accruing from the rapidly increased amount of young persons who graduated from university after 2002 (Statistisches Bundesamt 2012). Obviously, the 'massification' of higher education did not go to the detriment of job match quality, which is in line with findings for the European level for the period -2010 (European Comission 2012 . However and in accordance with both job competition theory and the European trend, German graduates' matches worsened in the course of the crisis, resulting in an increase of RM overeducation magnitude in 2009/2010.
Fourthly, more women than men state themselves being overeducated. Although the gender gap in self-assessed overeducation has been somewhat diminishing over time it perseveres on a noticeable level among graduates, even more so when they live in East Germany. Note that however, this holds true only as long as the subjective measure has been put into focus. Referring to statistical (RM) overeducation, women of both educational groups recently outperformed (West) and almost reached (East) the level of their male counterparts, respectively. Fifthly, twofold overeducation is far more a concern for graduates than for individuals with medium education. This applies for both regions and genders. From the rather low overlap of overeducation incidence on the individual level we conclude that different persons are affected. Likewise, in the following causal analyses, the different types of overeducation will be regarded separately. To investigate the causal factors of overeducation, we use a broad range of explanatory variables. We differentiate between five categories of covariates, namely employment biography, job characteristics, partner and household context, parents' home characteristics and migration background. Detailed summary statistics are provided in tables A1 and A2 in the appendix.
Referring to the individual's employment history, we control for employment experience, unemployment experience and out of labor force (OLF) experience. Beyond registered unemployment, OLF experience measures time spells out of the labor force being they family related or otherwise motivated. The current employment status is coded according to effective weekly working hours and differentiates between marginal employment (15 hours at most), part-time employment (16-25 hours, later on referred to as "small part-time" and 26-35 hours, referred to as "extended part-time"), and full-time employment (36 hours at the minimum). Job changes comprise in-house changes and changes of employers. Re-entry into employment relates to the labour market return after the birth of the first child. 11 We expect that a restricted labour market involvement increases the risk of being overeducated. Beyond actual working hours, we furthermore suggest that interrupted employment careers are associated to a higher overeducation risk, due to a lower human capital in terms of training-on-the job that limits the scope for fully exploiting one's formal qualifications.
For graduates only, a dummy variable indicates if a graduate additionally holds a vocational training degree. According to the findings of Büchel und Helberger (1995) , dual education increases the risk of self-assessed overeducation. Job characteristics provide categorial variables for industry and firm size as well as public sector and civil servant dummies. Furthermore, the dummy "2005+" indicates if the observation refers to the post-reform period 2005+ since the fourth out of four "Hartz reforms" on the German labour market came into force in January 2005. The partner and household context contains the marital status of a person, the gross wage income of the partner and the partner's educational level. 12 Furthermore, variables on parenthood and the presence of a child younger than 6 years in the household are included. On the household level we control for the number of persons and the nonwage income of the household. We argue that the household context may provide financial disincentives and obstacles to the reconciliation of family and work, e.g. rationed institutional childcare slots. In both cases, we expect overeducation to be more likely. For West Germany we include regional dummies to subdivide the Western part of the country in a north, west and south region. Characteristics of parents' home refer to the situation when the 11 In more detail, the person must have been employed in at least one out of the two years preceding the child's birth.
12 Partners' gross wages include information on fringe benefits from the corresponding main job. SOEP based analyses for Germany show that fringe benefits like Christmas or vacation allowances are more often granted to men even after controlling for the hourly wage rate (Frick et al. 2007 ). We prorate fringe benefits according to the previous year's ratio of overall fringe and regular income payments. In case of a job change we exploit the information of most recent months in the new job.
respondent was 15 years old. They contain parents' highest educational degree and employment status. We suggest that a high parental labour market involvement and/or high educational level stimulate a high engagement of the offspring in pursuing his/her career, enhancing his/her job match quality. The migration background differentiates between members of the first and the second generation of migrants, referring to persons who immigrated themselves into Germany and children of immigrants who were born in Germany, respectively. We suppose that migrants are particularly exposed to institutional impediments that hinder a good job match, e. g. the lacking recognition of diplomas and other formal qualifications awarded in the country of origin. We suppose migrants of the second generation being less affected by overeducation than those of the first generation.
| Models
The descriptive analysis of overeducation according to the realized matches framework and the subjective self-assessment of individuals revealed only partial accordance of the results on the individual level. Referring to pooled observations from 1992 to 2011, 67.1 % of statistically overeducated persons assess themselves being correctly matched, and vice versa 75 % of those who report being overeducated are properly matched from the realized matches' perspective. Hence, the question arises which covariates determine the occurrence of twofold overeducation, i.e. of subjective and realized matches overeducation at the same time, and which characteristics rather prevail in determining the one or the other form. To shed light on this topic, we construct four disjunct categories of overeducation: subjective overeducation, realized matches overeducation, both definitions at the same time (twofold overeducation) and the residual category of employment without overeducation (comprising undereducation and educationally adequate matches). For the three named statuses of overeducation we henceforth estimate the probability of entering and assuming the respective status in a static and dynamic model setting, respectively. The two different estimators shall be explained in what follows.
The first type of model is a probit model. We use it to estimate the probability of newly entering a distinct overeducation status. The prerequisite for being considered as newly overeducated is that the person has been in any other except this particular status in the preceding period. That is, if a person happens to switch from one overeducation status to another in the course of his/her life course each corresponding observation is coded as a transition to (new) overeducation. The same applies to transitions from undereducation or adequate matches to overeducation. The parameters of the model are estimated by maximum likelihood.
The second type of model is a dynamic mixed multinomial logit model. It serves to jointly estimate the probabilities of being employed in a distinct category of overeducation, with the residual category of non-overeducation as a reference. The model takes state dependence and unobserved heterogeneity into account. The notation of the model closely follows the related estimator in Prowse (2012). We use a dynamic setting to control for the strong state dependence of overeducation over time. Furthermore, cross state dependence is controlled for by using lagged values of all overeducation categories. We define the individual specific vector of lagged overeducation as
where each variable , , denotes one of different overeducation statuses in the previous time period with = subjective ( ), realized matches ( ) or both ( ). The above specified dynamic structure of our endogenous variables leads to the initial condition problem (Heckman 1981 , Blundell und Bond 1998 , Arellano und Carrasco 2003 .
This problem occurs since we do not observe a person's employment history from the very beginning. That is, we may not exclude the possibility that the initial value arising from a person's first observation in the sample is subject to observed or unobserved variables in the unknown past of that person. In particular, we may not assume that the initial value with respect to the overeducation status of a person is unaffected by his or her previously held overeducation status. To prevent estimators from being biased and inconsistent, one of the well-established solutions of Heckman (1981 ), Orme (1996 or Wooldridge (2005) has to be implemented. Due to the comparable performance of the methods in the context of dynamic probit models (Arulampalam and Stewart 2009) and the simplicity of Woodridge's approach we chose the latter one.
Wooldridge (2005) suggests implementing the individual's overeducation outcome in year = 1 as an additional covariate that captures part of the unobserved heterogeneity between persons. We denote the initial conditions by which consist of the starting conditions of self-assessed (subjective) overeducation ( , , ), overeducation according to realized matches ( , , ) and the combination ( , , ) of both definitions.
We control for individual heterogeneity by using the approach from Mundlak (1978) . To this end, we use individual means of all time-variant covariates in the regression that are suggested to be potentially subject to such latent factors. However, we cannot rule out that our time-invariant variables are correlated with individual unobservable traits. The individual heterogeneity, denoted by , , is defined by
where is the overeducation of person ! in = 1. contains all individual means of time-varying variables alongside with time-invariant variables. , are time-invariant state specific random intercepts which differ between alternatives and are allowed to be correlated.
We use the logistic distribution to model the probability of each employed individual ! at time to be in one of = 1, … , $ different overeducation states In order to maximize the likelihood, we have to integrate over the distribution of the time-invariant state specific random intercepts , which involves the solution of higher dimensional integrals. Since an analytical expression of the integral is not possible, we have to resort to approximation methods. Haan and Uhlendorff (2006) 
| Results
We start with reporting results of the probit model. As aforementioned, the model estimates the covariates' impact on the likelihood of newly entering a particular type of overeducation. The model is estimated separately for medium and high education, men and women, East and West Germans. This leaves us with a total of twelve models. Results are grouped by education and marginal effects 15 are presented in tables A3 and A4 for medium education and tables A5 and A6 for high education. Results for medium educated persons are discussed first.
According to the probit estimation results, employment experience lowers the probability to enter overeducation. The finding is more pronounced for West Germany where both genders exhibit a lower risk of entering twofold overeducation and overeducation according to realized matches. Apparently, employment experience does not affect the risk of self-assessed overeducation. In East Germany, employment experience pays off only in terms of a lower RM overeducation risk for women and in terms of twofold overeducation for men. Put differently, persons in an advanced stage of their career regularly face a lower risk of entering overeducation than persons at the very beginning. This result so far 16 corresponds to search theory. Part-time employment and marginal employment turn out to be either insignificant or even lowering the risk of overeducation for East German residents. By contrast, for West German women marginal (small part-time) employment increases the risk of entering self-assessed overeducation by 5 % (2 %), compared to full-time employment. Further, marginal employment increases the risk of entering twofold overeducation by 1.6 %. The risk is fairly widespread since one out of eight (12.5 %) medium educated West German female employees is marginally employed, and with 16 % (13.4 %) their share on female employees is above average in the West German trade (other services) sector. In East Germany, a negligible share of 2.6 % of medium educated women work in marginal employment, pointing at the well-known differences in women's labour market involvement in East and West Germany. Effects of unemployment further emphasize the importance of continuous employment. Having been unemployed in the past mostly increases the risk of entering subjective overeducation as well as the transition to twofold overeducation for both genders and regions. However, unemployment does either not affect or even alleviate the risk of becoming overeducated according to the realized matches concept. The favorable effect particularly applies to West Germans. Indeed, past unemployment duration is lowest for West (East) Germans who report currently not being (being RM) overeducated and highest for individuals who report excess education. 17 The results for job changes are mixed. Whereas in-house job changes prove to be riskless, job changes to a new employer are problematic and happen more frequently. Among West Germans, we observe job changes to a new employer for 4.5 % (5 %) of male (female) observations. In-house job changes can be observed only for 0.2 % (0.4 %) of observations from men (women). In East Germany, the corresponding shares are 6.5 % (5 %) for job changes to a new employer and 0.2 % (0.3 %) for in-house job changes. A change of the employer is associated to a 3.0 % (3.7 %) higher risk of entering twofold 16 Later on we find that this holds true only for in-house job mobility. 17 As to the latter, the average duration of past unemployment in our sample amounts in case of East German men (women) to 0.75 (0.5) years and in case of West German men (women) to 0.86 (1.73) years whereas the respective figures for their non-overeducated counterparts are 0.23 (0.28) years in the Eastern and 0.42 (0.56) years in the Western part of Germany.
overeducation for men (women) in the Eastern part and to a 0.9 % (1.6 %) higher risk for men (women) in the Western part of Germany. For women of both regions this also applies to self-assessed overeducation, ending up in a respective risk increase of 4.7 % (10.3 %) of East (West) German women. Among men, a change of the employer is associated to a 9.2 % risk increase of entering subjective overeducation for West German men only.
Another risky point in time is the return to the labour market after a childbirth related break. At the time of re-entry, medium educated West German women who temporarily quit the labour market face an increased risk of entering overeduaction. The risk of becoming overeducated by self-assessment increases by 5.9 %, whereas the risk increase of entering RM overeducation (twofold overeducation) increases by 2.6 % (1.7 %). We do not find a similar effect for East German women. Note that as aforementioned, East German women employees resemble their male counterparts more than this is true for West German women who exhibit more frequent labour market intermittencies, lower work volumes and lower employment rates. West German women pass on average 4.2 years out of the labor force for family reasons whereas East German women accumulate only 1.6 years. 18 Thus, it comes as no surprise that having been out-of-the-labour force for some years is associated to a higher risk of entering selfassessed overeducation for West German women (and men). However, East German men who feature OLF spells in their employment biography are more likely to enter RM overeducation. This hints to possible selection effects among East German men. Furthermore, some job related variables are important as well. Working as a civil servant serves as a perfect insurance against the risk of entering overeducation. This applies to our East German sample, where not a single person being employed as a civil servant is overeducated. 19 For West Germany the effect applies only to high or executive level civil servants.
The dummy 2005+ was intended to capture changes in the labor market in the aftermath of the introduction of the fourth Hartz reform in January 2005. In East Germany, men and women have henceforth been portraying a lower risk of entering self-assessed and twofold overeducation. In West Germany, only the transition risk to subjective overeducation has been decreasing after the reform. Being too crude to isolate reform effects, the decade dummy is suggested to incorporate major changes of macroeconomic conditions. For example, the sharply declining unemployment rate of East German medium educated persons since 2004 might have partly answered for the above mentioned effect. Variables relating to the household context and parents' home do not exhibit considerable effects. In West Germany, a direct migration background increases the risk of entering self-assessed and twofold overeducation in the case of men, for women this applies only to self-assessed overeducation.
Graduates differ in some important features from their medium educated counterparts. For West German women, deviations from full-time employment increase the probability of entering twofold overeducation. Whereas this now holds true not only for marginal employment but also for "small" part-time, these forms of work do not affect the self-assessed overeducation of female graduates as it was the case for medium educated women. In more detail, carrying out a marginal employment increases the transition risk to twofold overeducation by 8.8 % and exerting a part-time job with 16-25 weekly hours by 5.1 %. Only "extended" part-time with weekly working hours that are close to full-time proves to be riskless among West German female graduates. Their East German counterparts are completely unaffected by restricted working hours. Furthermore, employment experience most often loses its risk decreasing effect when graduates are considered. Moreover, having been employed for many years increases the risk of entering twofold (subjective) overeducation among West (East) German men. Obviously, training-on-the-job is less complementary to schooling than for the medium educated and thus is less required to make full use of formal qualifications. Compared to the medium educated, graduates are yet more adequately matched at the very beginning of their career, leaving a lower optimization potential to subsequent stages. As for the medium educated, unemployment experience increases the risk of entering twofold overeducation for East German graduates of both genders. This further applies to East German female graduates in the case of self-assessed overeducation but no longer to East German men. In West Germany, only male graduates featuring unemployment episodes are more likely to change over to twofold overeducation. We conclude that for West Germany, scarring effects from unemployment are less pronounced for the highly than for the medium educated and furthermore differ between forms of overeducation. By contrast, disadvantageous effects of previous unemployment are less subject to education and of overall higher magnitude in the Eastern part of Germany.
Like for medium education, job changes to a new employer have the tendency to increase the risk of new overeducation. But different from results for medium education, we find significant effects for entering RM overeducation. Regressions for men (women) show an increased risk of 16.9 % (9.6 %) for East Germany and of 3.9 % (7.9 %) for West Germany. The results suggest that East Germans are more exposed to unintentional job changes than their West German counterparts. This view is supported by the far higher layoff rate of East Germans compared to West Germans in the decade after German reunification (Brussig and Erlinghagen 2004) . 20 The fact that East German men are more affected than women confirms this view. Even if traditional gender roles are less prevalent in the Eastern part of Germany, men usually have lower options to sidestep unfavorable working conditions than women. In West Germany, the higher risk of women to enter RM overeducation in the course of an employer change might be attributed to more traditional gender roles showing up in a higher tendency to behave as 'tied movers', adapting to altered family needs or partners' preferences. By contrast, likewise the medium educated, graduates seldom take risks of new overeducation in the course of in-house job changes.
Contrary to their medium educated counterparts, a re-entry after a childbirth related break is not risky for German female graduates. Since a considerable part of highly educated mothers does not return to the labour market at all, the returning women might be more selective than mothers of medium education. Hence, the risk of a worsened job match falls more heavily on the latter ones. Seven years after the birth of their first child, 35.7 % of West German graduate women are still without a job whereas this holds true only for 13.3 % of their East German counterparts. By contrast, the corresponding shares are the same among the medium educated in East (41.9 %) and West (41.3 %) Germany. The riskless experience of OLF time in case of graduate women is consistent with this finding and is confirmed by previous results that give evidence for a lower human capital depreciation rate of graduate women compared to medium educated ones (Boll 2011) .
Testing for dual education shows interesting effects. Graduates who hold a vocational training degree in addition to their graduate education face a higher risk of entering self-assessed overeducation than those who do not. This applies for both regions in case of women and for West German men. Our results are in line with the findings from Büchel und Helberger (1995) . However, the subjective assessment is not met by statistics: Effects on RM overeducation are not significant (West German women) or even show a mitigated risk of a dual qualification. For West German graduates only, a higher risk of entering twofold overeducation is found. Exaggerated expectations on the job market to match the attained double qualification might be a reason. Anyway, dual qualification does not show up as a valid insurance against job mismatch. Instead, working as a civil servant mostly does, according to the results for the medium educated. Compared to the latter, the dummy 2005+ shows no deviant effects for graduates.
Overeducation exhibits a pronounced path dependency. 83.6% of West German men who are overeducated according to realized matches had already been in this status in the previous period. State dependence of similar magnitude can be found for all regions, educational groups, genders and definitions of overeducation. Moreover, results so far hint to considerable unobserved heterogeneity between persons. To cope with omitted variable bias and state dependence, we run a dynamic mixed multinomial logit model. Here, we jointly estimate the probabilities of the three types of overeduca-tion referred to so far against the reference category of being not overeducated. Following Wooldridge (2005) we control for the initial values problem and referring to Mundlak (1978) we incorporate individual means of all time-variant covariates. This allows us to interpret coefficients of all time-varying variables as within effects. Marginal effects are presented in tables A7-A10 in the appendix. 21 As expected, having been overeducated in the previous year significantly increases the risk of being overeducated at present. This applies to both genders, regions and all types of overeducation with the sole exception of East German medium educated women in terms of RM overeducation. 22 The magnitude of state dependence shall be examplified for medium educated individuals. The probability to be currently overeducated by individual self-assessment increases by 43 % (35 %) for men and 37 % (28.4 %) for women in West (East) Germany if persons yet exhibited this status in the previous period. Overeducation according to realized matches shows up being less state dependent, 23 whereas the path dependency of twofold overeducation is somewhere in the middle. 24 For almost all subsamples and types of overeducation, the own lagged variable is highly significant whereas the cross-lagged variables show a lower influence. 25 Likewise to medium educated persons, we find a high amount of state dependence in overeducation for highly educated persons. 26 Our findings are in line with the aforementioned previous studies exploring longitudinal date which also find a high persistence of overeducation over time.
With respect to other covariates, effects derived from the dynamic model seldom contradict those in the probit model as long as medium educated persons are addressed. For instance, employment experience keeps its risk alleviating effect. The same holds true for the unfavourable effect of unemployment experience on self-assessed overeducation although this variable is less significant in the dynamic context. This result points to the fact that a considerable part of unobservable traits that govern the between-person variation is captured by the initial condition and the job match path of an individual. The effects of an employer change mostly vanish in the dynamic model for East Germans and West German men. For West German women however, changing 21 The full set of estimated parameters for all models, including means of time variant variables, are available upon request. 22 We do not find any kind of state dependence for this group. 23 Having been in this status before increases the risk of holding it at present by 17.3 % for East German men and 3.7 % (6.9 %) for West German men (women). 24 The corresponding figures amount to 19.5 % (6.2 %) for men (women) in East Germany and to 5.1 % (11.7 %) for their West German counterparts. 25 The cross-state dependence of overeducation is somewhat weaker than the state dependence within a distinct type of overeducation but it still accounts for a reasonable part of the variation. Which cross-lagged variables increase the probabilities of a current overeducation? The findings indicate that subjective and realized matches overeducation is sensitive to a lagged twofold overeducation and twofold overeducation in turn is subject to RM and subjective overeducation. This pattern holds true for both genders and regions.
26 A previously stated overeducation increases the probability to report a current overeducation by 23.2 % for men and 34.8 % for women in East Germany whereas West Germans report 12.9 % and 7.8 %, respectively. In terms of RM overeducation, men and women in East (West) Germany face a risk increase of 26.9 % and 12.8 % (30.6 % and 28.1 %), respectively. For twofold overeducation, the respective figures are 15.2 % (14.5 %) for men (women) in East Germany and 23.6 % (37.4 %) for men (women) in West Germany. We conclude that path dependence is of even higher importance for graduates. The cross-state dependence of overeducation is again somewhat weaker than self-state dependence but does still account for a reasonable part of the variation. It exhibits the same pattern as for the medium educated.
the employer remains risky in terms of subjective and twofold overeducation even in the dynamic context.
The time of re-entry into the labour market after a childbirth related break remains risky in terms of self-assessed and twofold overeducation for West German women with medium education. The effect is even more pronounced in the panel model. The more extensive provision of childcare facilities in East Germany presumably mitigates mothers' risk of overeducation in the Eastern part of Germany. Former OLF time remains risky for medium educated women. Whereas subjective overeducation keeps its effect in the Western part, East German women happen to suffer RM overeducation in the dynamic model. Furthermore, a direct migration background continues to be a risk driving factor in terms of self-assessed overeducation for West German women and men, for West German men and East German women also in terms of twofold overeducation. The few cases of deviating results between model types in the group of medium educated persons refer to firm size and the decade dummy "2005+". 27 The functional form of the model matters more when graduates are addressed. It is noteworthy that "small" part-time work and marginal employment lose their detrimental effects for West German female graduates when unobserved heterogeneity and state dependence is taken into account. Obviously, the effects presented in the probit model have to be attributed rather to cross-person than to cross-time variation. Note that employment experience now decreases the risk of RM overeduction for West German female (and -less significant -male) graduates whereas this effect had not been significant in the probit model. The insignificant effect in the probit model of re-entering the labour market after a childbirth-related break turns into a very robust negative effect in the panel model. That is, West German highly educated mothers face an increased risk for all three types of overducation at the time of return to employment. For East German mothers of same education, the risk enhancing effect at the time of re-entry with respect to twofold overeducation persists across models. Furthermore, the higher risk of twofold overeducation in the course of an employer change is kept in the panel model for East German graduate females whereas the effect vanished, as aforementioned, for their medium educated counterparts. The opposite holds for West Germany. 28 Moreover, also the risk increasing effect of a dual education in terms of twofold overeducation that has been displayed by West German graduates in the probit model vanishes in the dynamic model. The same applies to East German female graduates with respect to self-assessed overeducation. However, the dual education remains risky from West German graduates' self-assessment in the dynamic model.
When it comes to workplace and household related variables, results differ across models for a few covariates only. Being employed in a firm with less than 2000 employees is less risky for graduates than for the medium educated and among graduates for women more risky than for men. For the medium educated and West German female graduates, effects are even more pronounced in the dynamic model. A further example is highly educated East German men who are employed in the High or Executive Level Civil Service. For them, the dynamic model ends up with an increased risk of statistical overeducation that had not been in place in the probit model. The household size that had been a risk driver in terms of RM overeducation for East German female graduates in the probit model does not show a comparable effect in the dynamic model. If economies of scale in household production were dominant they should show up as well in the within-person perspective. As this is not the case we rather assume that the parameter of the household size in the probit model accrues from a selection effect referring to East German women with a lower labour market attachment. Interestingly, net of unobserved heterogeneity, the household's asset income turns into a risk increasing factor for RM overeducation for highly educated West German women. This provides evidence for considerable within-person cross-time effects of altered pecuniar incentives on the job match quality. Last but not least, being in line with previous findings on the European level (Cedefop 2011) a direct migration background turns out to be more risky for East Germans in the dynamic than in the static model and remains risky for West German medium educated persons.
Overall, the probit model produces more significant effects than the dynamic model. This generally applies to the detrimental effects of past unemployment, restricted working hours, employer change and dual education which lose importance in the dynamic model. Furthermore, employment experience keeps its risk-decreasing effect in the dynamic model in the vast majority of cases. Exceptions for single subgroups in terms of newly arising or reinforced risks in the dynamic context have to be stated for household asset income (West German female graduates), employment experience (West German male graduates), labour market re-entry after a break (West German women), higher or executive level civil servants (East German graduates) and direct migration background (East Germans). Furthermore, the incurred risk in the course of an employer change diminishes more for men than for women, the risk of past unemployment more for medium educated persons than for graduates and the risk accruing from a dual education more for East than for West German academics when the dynamic context is considered.
| Conclusion
Educational mismatch on the labour market in terms of overeducation is undoubtedly disadvantageous on the individual level as well as for society as a whole. The presented descriptive statistics show that in Germany, overeducation is of sizeable magnitude. For instance, 1 out of 3 graduates and 1 out of 12 (8-10) medium educated men (women) were overeducated according to realized matches in 2011. Hence, the question how obstacles to proper matches can be removed turns out to be an important political issue. Identifying causal effects is essential in this context. Empirical evidence hints at challenges like omitted variable bias, measurement error and state dependency. In the light of these, we choose a methodological framework that provides robustness checks for the model's functional form as well as for the specification of the target variable. Moreover, running regressions for several subgroups allows us to compare results between different educational groups, regions, and genders.
Four major results stand out from our empirical research. Firstly, biography and workplace related covariates mostly affect the risk of overeducation more significantly than characteristics of the household context. We suggest that the latter in a first round affect the employment decision as such, leaving less scope for impacting on job match quality in a second round. Secondly, as discussed above, overeducation is highly state dependent. An employer change seldom proves to be a suitable exit strategy. However, the situation markedly improves with more years in employment. Thirdly, effects are in total more pronounced in the Western than in the Eastern part of Germany what may relate to a lower total of observations in the new Bundesländer and furthermore to a more homogenous sample. Fourthly, results heavily depend on the used operationalization of the target variable.
Our findings, particularly those derived from the sophisticated dynamic model, point to some veritable mismatch beyond selection. We conclude that focusing continuous employment careers and circumventing unintentional withdrawals from the current job is at the core of political strategies combatting overeducation. Moreover, institutional impediments that restrain job match quality for certain groups (migrants, mothers) have to be tackled.
The presented results show various limitations that point to avenues for further research. First, due to data restrictions we did not consider fields of study. It would be interesting to investigate the impact of fields of study in a model setting like ours that takes employment biography and the household context into account. This issue has to be left for future research as it is conditional upon suitable data at hand. Secondly, we restricted our analyses to the vertical dimension of skill mismatch, thereby leaving out any kind of skill underutilization. However, there is a vast empirical evidence on hori- 
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